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fjieS 1 <DR F :3-<;Uc<fcOSfiL/cfi*§{cS-3#?f§ l 
cOiftB<l!*r£fi)c U HuIBm20R F3^;b{cJ:»}SflL 

t. 

mzmm»£M¥mc& •? s«?nfea u as 2 ©$h .0 
miEmm^mcxomm^nrzm 1 . ^2©iiiia)ii 

^SfiJ±o*B«$*ft»ca-3S. Sl^K H52co§flB 
>*y*'£SB„ 

wia-a-is^©^ 

2 o*H«oe^^«it<o^:Jaw»flf* k t*3#, c<o 

K»cB8-r4ffiS<DB8»*f (K) fcfSfcf?. 

Hfitam 1 comMmcttTzmft-ttrtz f ck) / c 1 + 

K 2 ) £Lqi»aii52©iRB{3Uc:ft^3B^Wt£K • f 
(K) / (1 + K 2 ) tLXGi&-tZ£.t&WWLt1rZ 40 

ummei ffltzKicm-tz>&g:<Dm®if ck) 01 
mm* -s 

cor F n-OUir. 

SulSffilicO R F 3^;1/{CJ: t3 Sff L/cfl^tcU^. ® so 



itufe^fi£¥a« . mliaiLtH^SJc J; ffti] £ ft fcS^tt 

9bdK>AAA^t^«<. H>IIBfgS(C0R Fn^;U0?^ ^ 
^-"ft^-coR F3^;KO^T'f#e»ft5a^aco^:^^j 
^ m £ IZimZr £ * Z «fc 3 a K**B{£££/£-t 

i: -r s -r ^ - ^ v ^fio 

wiiEm&.(DR F3-f ;Uco v ^©(/^ftco R Fn^l/ 
cof!^ia©^^W»flJ{cWLi:"<OS6Eifi'^^^7b^JS 
0?i5Jfig f: f 5 # IS* * 6 fc Rfflrr S c t i: t £ M 

aaK»**«roji?y Mian*?® 
«© e^s&g© w»#*k# u a. — a 3 ;nc 
» 3 c £ *f$a £ t zm&m 7 xt±iB5i<ia 8 ©t^na* 
fcfE®coK««B.S-< ^ - ->* v ^SB, 

1 N IB 2 co R F aiOl/i:, 

sniEm 1 cor f =14 Mc£.>)&mLtzmmcm-3%m 1 

OiRB««:^J«U, BSES2<5RF3-r;l/tJ:!3SI3L 
£. 

WIHffiiE¥®ti: J: OMESftfcS 1 . ^2 co^Bf^cofi 
HulE»tb#l3(c «t WtB £ft/cl?S 1 . §52 OiKBttoS 

m : WlS-< ^ - ->* v y^B 0 

«fc o 5j?46^» c i: *4#at tztmm 1 o {cgss©si^« 

C £ZW<&£TZ>m>m 1 0 {csai£cOBii^> t ±<Si' ^— >* 

amm i 3 ] ««*{i:ast«R9aft*^ t ^-t+eam 
iiu3a«^{*A^ s> 3t ft fc««ttRSS mzgrn-t z> m 

1 . st5 2C0R Fzi-{;\,£. 

mm 1 <QR F 3-OWC<fc»;>§fiL/cfS5ffCfi-3#^ 1 
cO^BfS'gr^L. Sfi!aM2<0R F a-fMcJ: OSflt 
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¥©k:«t«jsp»ftsnfc^aia»fca 1 <Dmmmt<ott 

[0001] 

GMT. MR I SB&Kft-rsc^tf&S) tc 

ffl-r«„ 
[0 0 0 2] 

[fic*<0£JI5] jfi¥. MR I ^1©R Fa^btLT, 
7i-XF7H'3Y/Wawcffll,^nT^5 ll CCD 
— fiBJtf, ##50$* : P.Roemer.'The NMR Phased Array", 20 
Magnetic Resonance in Medicine 16,192-225(1990) (C 

ifiSFfCEKU StttCfrSOM R 13§*»»80 R F 3 
Y;bT'|B)B#(cSfIL, §^<OR F n-OI/TSflLfcf*— 

[0003] or F n^uco&T'Sfrrsii^fctt; 
"C, fflftOR F3-f;UTS(3f ElSBcDflfJ 
C £ T' £ -5 £ -5 *UjS#<& 3 , L L 
*I&cdr F n^yl/co&^fcfet^TSfSL/iT-*— 
H#lfiStLT?#?>nSiIifSi («T. *H«fcfls-r«) Sr* 30 

(I-^WSt^Jt («T. SNR : Signal to Noise Ratio 
«fc m-co R F n-TAfciaHf OB^Jt*taj±*»« t fc 

tic. ?asc©R Fni'/ucotggj^oai^e^siEi/^ 
& MtN« * a fiKt- ^ c <t *< — » mc & to n r t, > s o -r a t> 

R F3-T/l/«a*20i:t«fc, #©«fc-5fc:LTfT*>n 
S a R F n-OU 1 . 2A^li'^cOiii{tf9«l/SffiT'f#/i^ 40 
SifS-erS^M 1 . M 2 L. #x£(l) {CtjVT&K ffiTAV 
1 tW2c T'g^tt All» L . So 
[0004] M = W 1 ■ M I +VV 2 • M 2 (1) 
CCT', M. Ml. M2. VV1. VV2t;t. \,^ftt,MI£ 
V F U y i» X|*jc0 kf 'S-tMilM i , j cOKj$tT'<& U , * 

-< <» -e«±<fc s # . *wmw X'H c n*rffia w*c ^cs-r 

s., 

[0005] l*wi, W2 ^46S/;ri-i: LTti. ^ 
gijLT2o<D^-j£A«aif.nrc , ''S. 1 st-ritA • • 7. so 



^17 (Sum of Squares) r£t n ?fcfftSa&^i§iCffl<^ 
£>nS#i£KO<,>Tf&nSo CCD^ffiT'ti. Ml. M2 
cO^ffll^T. i£(2) . (3)lC/TtJ:^(CWl, W2£ 
3i46So 

[0 0 0 6] 

[&1 ] 

Ml -(»)■ 

[0 0 0 7] 
[&2] 

VP 2 — 

VW + M2 2 " (3> 

[0 0 0 8] ^LT. i£(2) . 5£(3) tcftAL 
TSSS-TSi:, s£(4) (c^f J;-5(c. RSSfityctiMfct, 
M 1 i:M2 0¥77ftIi:^:5o Ctltf, ttjmtfVL.- * 

[0 0 0 9] 
CS33 

Af = a/a/I 2 +A*2 2 - (4) 

[0 0 10] • *7 • X?l7Sli, WTtClB 

<DM R fl^^rlsIBf fCiR^-T Sfc46cO)'MgC tCC T'ii 2 O 
<0) COR F 3-f;l/$i^tf>t0T'fe5,, 1 O R F 

fcSo ^2 cOR F3^;l/C 2(±. W^McOTSP (K 
So t-7iX3-f;W±, ^<OJfif5H±i95^ST'KS N R 

[0 0 1 1] ttEtfHtStffcft-rttfcifaMH:, fiHrvttHg 

mlt in 1 cfic^sn/cFq^ttOSftfl^fHgR (W 

^.fcf^m) in2 i:, HtatHftfkLfcPSjfc. mfamvm 
»ftrsfc. e^»je«a«iW{cwsi 1 o<oj;^a»flj 

tc a S o IS) El (c 7p ? n S tc ^ 7 cOlfif Ift f± Sf^ (I^ 

[0 0 12] ST. -OC3R F3-f;l' (mi <OR F3-C 
;l/C 1 Rt/35 2«OR Fn-Ol/C 2 ) fcj;0. «*1*Mfr 
■icoM R f§^£[5M-Mf-7^J<cS:f8L. ~oco k SFtgr 1 '- 
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(4) 



~cwoR F 3^;U«c*f£;-3-3&*©ifliSSM 
1. M2£, ^©SSRfg/£U:J;»rf#T. cnbli 
SMI, M 2%->tL> ■ *7 • X^i7St'^t5t, 

MIC^S, il 1 {C&t^T.. WS2©R Frn-Ol/C 2 ti 

f#^n?>RS.<OS N RJCJitfJfil/^S N RtfHS^Tf* 
en-5o LfrLfttft.. g!2©R Fn-ObC 2(Cifii^gfl 

7£DM£fiij) {cfct^Tfi. is mm^owm 1 ©R F 
C0013] mm<DRF=i-<>ucj:vmzmwm*-gm. 

&^McW,Z<DR F=iJ>lC 2£I3BL. M*tfg£H 

m2<DR F zj^;UC 2©JSlffl£\ H 1 ©R Fa-Ol/ 1 (c 20 
«fc D/£f5HtC-9— ^©T'fcatf. IBI^A^B^^/)-. 
ft.£5i<:. tfA • *7 • X*x7i£{c«-3(^Tf#£>n3 

ft3©T\ HSRg?B#©<>-f y K I >U"-v/l"fcfI>5r^x.T 
A tf&g £ ft £ © T iST* & 5 o 

[0 0 l 4] ?g2©R F3^;l/C 2©3£f#fCO 30 

m-^e»<, CcOCt^, 7C?fc. S N Rti&»T't±;&-§># 
+/-7iXnY;l/ (CCT'tt. 352© R F a-OUC 2 ) 

COO 1 5] — >5r > -9" A • • X ; /x7iii:(i.^ 
»7. fMl, VV2 £r^463ft!>©777££: LT. 2 O© R 

tf. *?3?£{cj;n{f, R Fa-ryKo^JS^'flJtSlB'&TCfc 40 

COO 1 6] L^Lfttfb. mivilcmrcR F3^;K0S 

icttLT. *g&©R Fn-f/U©? $<!f©R F 
5e>©|Sj#{c£©@jg©Si&^TTK®£nT^Sfr 
H»&J*f|-W**fT*-S ->X-r Atf EfiUcftM! LT 

t^ftn-jurftt-ft^,, cn^SAbT^^cirT-ioSo 

frLfttfS. f0|x.t£t>-— 7iX3^l/ (13 9 {C Tin £ ft so 
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5lf!2©R F3-T;l/C 2) ti. ^^35^^^ StCgJi 

TtI?n5tOT'$5fr^. ^©i-jftP&gtiWi: L 
<fti^ 0 

COO 1 7] $fc. ■y—yx.X3-(Jl(D®f i ft*?mZ%:]E 
BSlcfcffl L J: 3 tLtt, ^©/cA6©gBt±;*:* ? fr T- 

i^ftv> 0 2t>(cm;U;f, MR I gB©»&i§&igtf«^ 

-r*&©T'&'7. C©Ci:&. *H^{cf#/c:R F3-f;l/© 

CO 0 1 8] 

CSW^IKKUi^frsSIH] *fi&©R F3f;l/tc«fc 
•3 »"E)fttf:HS£:±i$ L/c J: &tft*©¥B&: <fc 9 

-raaa^«pi-i'^-v>y^Sic*3o>T«. (o vl.- 

ft^ft»c«fc 0f#/cBS«O^T-f#5 C i:tf5J6gftil&© 
S NR*#^5BS*£/£^RgT£3fc«,^Jj5*frr 
5-75. l^^RFni'/KO^fli, WfcSSSa-tStf 
^-ft R F zi-OUDBSlc «t<j . ^Hlogftfif 
U"<;b©»**«3FIS— i:*-pTL*3i:(/^ MB * ^fe 

COO 1 9] Sfc, (2) f@*CQR F 3-r;l/03,^«-mti 
«JW L^^MMfca-^^T^fS^rff r> tctb 

icit. r f zi^;i<DS%mmm^fjfamicm-t-z>mmJz:'> 

CO 0 2 0] ^Bjjii, C(D c fc-9^:^tH(«l»5at-^< ^ 
SnfttOT, Rl/S N R*H£tfB&3 

>«g(OR F 3-Y;b«D^n-?-"n{cJ; t)#fc@»/)^, !^Jg 
^fljOJ^-' tt*^^73© R F 3-Ol/£p513!<E>£|— tt^rW 
L. A^Offi#!(©R F n/f/KOfnfniCtflS/ciS© 
a-^T-'(#5Ci:/)'olHg^®a(DS NR^rfi-raSS^:, 
VMtcWfc R F 3-T^O««»t&flWH«rfi Jffl^5 C £ ft 

< ngftfiKMttisi' ^ - >*> ^aii*««-r set 

CO 0 2 1 ] 

R Fu-OUi;. hmS23S 1 (OR F34" ;l/{c J;';SIILft fa 

mcm~j% m \ l . huse^ 2 © r f 

;U{c J; L/cfi^tcS'J#5g 2 ©5Ra»«r^-T S 
sgffiS^fig#IS £ , MfEiRHI*£jft¥Blfc: «fc '7 £ft * ti 
tzmi. 35 2 ©^BDiS©(§->^tk©^©W>fP^WtB 

s 2 ©^6Sft©fi^;5tt©^^^j7>m!cmo-^ . w& 

m l , S2©^ilf^^^fi3c-r5&ft3c?l3i: ; gr-»iiTr- ; sCl 




C0022] *f€H^co«s -rih 7 tcmm(Dm%^m^ 

£ «-r a £j£^i3 i: s micLPkm-c * - •>* > 
ta-3*a*f* »**wai-r sna^s* £ <=> tc^d 
&wtmiativitm&tnttoB*:ff 5 cttct ^o 

e^6«©*:«W#-**^ ftutaffliio R F n-Ot/O? 
^, l^-f'tlfr— OR F3^*/KD^T-f#t.nS(I^JSO 

C0023] *58B^coi*5fc« i o icmmvmnnm* * 

8912* 1 O R F n-OUC <fc »? Sffl L/ifl^tiCSo-^gi 1 20 
OiHB<S£:£fi£U ft5fB£l20R F^-OI/tCfctJgfiL 
fc (l^JcS-rJt S 2 3 DSHtt£jft¥@: 

<t, Hijia^^stcio^/s^ti/c^ i , m2<Dmmm 
^«*a 4: *a«-r s c t t ^- * sb««w ^ - 

[00 2 4] *5&W<DmmM 1 3 fcffiUWNKSlttiSl' * 
ftlSlW9l^*«lit5Sl, ^2(ORF3^;l/i:. 

wiem i or f =i -one j: ^^sl rzmmcmr3$m i 

OigBffl'gr^fiKU iw?E?f52 0R Fn-f/McJcOSBL 
4:, Hi}iam@®£^©tcj:»jgEfi!c?n/c:S 1 , ^2© 

©tciospfftftsnfe^Histm i ormmmt<omc 

»^ ^TMiE-r 3 fcfiiFJf 134: ^lli"]- 3 c 4: 
[0 0 2 5] 

«. F 'J 2 0rtfCtt»«iia5 U XM - Y*4 • Z so 
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S(l3^yb3^^c.nSo 

[0026] fissifiiife^gt LTo^saLif eats 1 t±CT 
^tzii^&m^-i j^m^^xmfS.^ 
ns 0 xi4- yw- zfA^i4fiMii3-i' J 'i/2«xiiimflf4eM 
mcx. ymmmmmc z*m*&i8J§ c z *#g£-r 

s?-r*fc*<oa«afi/^uxi:LrossHiS (rf) /< 

;UX£?g£U A>ofiMMttR|{c<t^%^L/cfiMM«RSe 
# (MRif) ^liit5fci!)icCTJn5o S£M 3 

©^«±K«H£ftfci**»Mtt;<f:/ h 'J 2 ortoY^ 
[0027] mmmt&B 1 f±»sa[Ji$fjaii^g 4 tc <t 9 a* 

isnSo ^Sf53^;U3ti5M«±tPScoaieB${ct±^fi 

«§S6(c^?n5o Xflfi- YIS- ZWttSSHK«=i-OU 
2t±X«W*iBHKli«»7. Y$ltll>Sf4fiKiimil8. Z$4^i 

[0028] x«Mn^oi««» 7 , y ^mmmmmM 

8. ZtA&£lltt4MB£9> JM«SS5t±->-^>-9- 1 01c 

«fc Qffifcoi'-fsxicftvTsmi'ti* x$&mmmm 

Gx, Y«H«*4««Gy. ZfAMABtVC z , ^MliS 
(RF) /^UX>&. pfl^C»/^UX->--!r>XT'5l^-r 
f»o C<D*§^ XMffinittitCx, YiHSIJfCy. 
Z WI>a?4&MtlG z t±±4: LT. CTAtf ffifflxva— Kffl 

mmmmce. mmLmmmmmG r . x^-ixmmM 
mmc s i: Lt^nfnfCTjnSo nvtfa.— ^->x 

til H±->— 0%SBUJSiJ®-r-5 4;i:€,{c, S 
Tnffl l 2 TgjntS, 

[00 2 9] #HMff2®l±IBtB&W±<0 «fc3 (C#5fi)c$nT 
l/^S, tC5T'jliSft3'i';b3«Huf§L/'c09 tPIiai 
fc, -ocor F 3-<;k gP^^ 1 OR F n^OUC 1 ^rlg 
2 OR F^-J/UC 2 tfrt>ffir&ZtlTl,^Z><, CCT'ti. 
m l OR F znVl/C l ;&i2lfI4:Sfi4:{cfflt\ ^2 OR 

F3^c2(,t, s(iB#t^o^ffl(/^si:7r^o en 5. jh 

fgtmctiC 1 »^n. Sfl^fcii. C li:C2t:A ! 
ffll^US, ^-ISC U C 2LX^Ci5i«WfflOR F3^ 
;UA' ; feoT^-n>&jigfI{c{ttL. Sfl^ttC 1. C24ffl 
t^-Si: LTt*5i|iraOifflg{±^*p^^:l/>c S/f5(?J 
r'^-rSJcvfC 3. ?S4^0=i^;UA^ 

^TUl^ v&fc, iMflOK/SjM/^I^XO^S?»flJA^ 
Kj— T'tai/^3«:ffiiafC{;t, C 2 tiMfltCtftLTt 

[0 0 3 0] m 1 OR F n^;UC 1 tCcfc'J . 09O*f^ 

mf0m.icmm ] c* % t. m 2 o j; 3 ic^ts, earni^ u 

^«K»-T'«*5^. Office fflS L/c ?8«OtJ 



(6) 



9 

m3<D£vlC%:Z>a ^2<?)RFa^;l/C2^ (|5]@ 
H*7C>770¥*16i. S19-S2 5<D««) (±K 
«fiT*»5fta6. ifSKQRF^/i/C l ^HiKOdf 
tfliLT^TtSNRttB^o LA>L#A ? e>. ^2<D 
RF3-Ol/C2A^* ctOa^cil^S fBBH:*7E 
S icon. SNRfct 

-r-i' A^JiHtOia»B«!)«T*S^O*a»M K M 2 
^rff^o jBB»M L M2, Rtfcn&«r*HfltOB!ea5 

j: o (c ^fig jtas u r f# ?> n ^ m , ^ *>«> s & tttt a m 

«\ Ml, M2*<«*HS«©«§«*fIS*W"rsi: 
1 , W2£r, i£ (5) fCTjVT £?K:£#>£ 0 Mi. M2 

<D$&micmmtf&2>m'&<Dmfr\N i , W2d LEesfcti 

5* (5) £fi3:3tf, HftttfcfcfcxR (5) jW*Strsi: 

[0 0 3 2] 
Cft4] 
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W2 , <A/2> 
VVI <Afl> 



■*#BB¥9-2 3 8 9 2 0 



(5) 



[0 0 3 3] <M1X <M2>tt^, B«ffiS*£ 

3?Lfc^A • • X*x7£tiCO|»fS&*MfcLT^ 
£o W2 £VV 1 OttKlO^TfcL ±5£<DffP]$W&&A\ 
W2tW 1 <0*#5*coi^TtiS/£S*fiA^i^TO^ 
5 0 C©Wl tW2^f?Wx.Sci:«cJ:D 1 

io ^ttSC £A*T*^3o *SlJSfiff^T't±. RF3^;KI 

£ 0 CCT% <M2>t<M 1 XOtt*. i£ (6) ICtP 

[00 3 4] 
[»5] 

<Af2> _^ 

Huiz!?^^ (1) RtfS (6) fc£0i£ 
20 (7) A>?#^n^o 
[0 0 3 5] 
[&6] 



A/ =^l(<Ml> + i?l) + ^|i^l(<A/2> + «2) . (7 ) 



[0 0 3 6] lCT\ el, e 2 fcfc, $t^fCj;3M i 
M2Oi5Ot»t'fe0, <Ml>t<M2>W(C 

£ DILf: #<QMO*Fi£fiS< M > 30 

j£ (8) Ocfe^fc&So 
[0 0 3 7] 
[Sfc7] 

<A/> = Wl<Afl> + ^> V^1<M2> 

= wi<m i>(i + *: 2 ) (8) 

[0 0 3 8] tC5c\ <M>te, MA^y-<Xfi£»* 40 

maoBBftf ( K) t, <Ml>fcT*a O) <0J^ 

[0039] <M>=f (K) <M1> (9) 

(8) , (9 ) ZPklCffittVi I £W2 

^A\ ^ cio), (ii) ic^-rjc^ic^*., 

[0 0 4 0] 

ras] 

50 



^1 = 

[0 0 4 1 ] 
[&9] 



/(AT) 

i+a: 2 



W2 = 



- (10) 



(11) 



[0 0 4 2] ft, f (K) OlRlitti1?*8o fffc, 

H-ntf, r c k.) = 1 fc-rntf j:^o k-&^*s 

TffftMl. M2«:-&^ 5 FmfbLrf9fct©«:<M 1 
>, <M2>tLtffll^o ^RaWttSt^^flJtBSPaW 

[0 0 4 3] 1 CO R F a^/UC I Of-^tbtllb 
n«M 1 <£¥raftLTf#/c<M 1 >^14 tC^U S2 
COR Fn^ybC 2<Dt— 2£ LTS6ft*M 2 
LT'f#fc<M 2>^g|5^7f^o f«5S. CCT'ti. Ml, 

[0 0 4 4 ] 14, g|5icr^L/c<M 1 >, <M2> 
leffi-3£. S5««:H£WL «M2>/<M1» TWtc 
6 ic^rT, <M 1 >^fuSA^5tft:D^^:^fefS^ 



(7) 



11 

CT'fct, K^^SfcS/cD. ffi*ELfc5£ (5) T**±3: 
<, M(12) *ffl^* 0 
[0 0 4 5] 

[£SU o] 



<*/2> 
<Ml> + C 



( 1 2) 



COO 4 6] ±S(CfcO>T, CliIE<0'h£-&^ST*& 

[0 0 4 7] Kt f (K) = 1 fcft^e. S (10) . 
(1 1) iCctoTffftWK W2*SllCiifflLTifc 

1 COR F3^l/C 1 i:|plt8(cl^— ftg^jg^fli/^^- 
fc|SJ«OS N R ©#***t 41»&*Bi*S«t« 

[00 4 8] CCT\ *Hj9SHg«CCfettSSl>5?<OS«W 
(a) <M1X <M2>tt, kffiffl-r— S^saitto 
Cttl/c^ M 1 . M 2fcfcM = W 1 - Ml +W2 • M 

2 (cet-r ^ tzv>ic&&rcfre> fnttfnt'ff^ tot 

L, Wl. W2#£A6£<M 1 >, <M2>«:ac4f>Sfc 
i&fc. Ml. M2^¥^{t^£<OT't±3:<, k2Sfi8-r— 

Cb> — 0) R F IS 1 <DR Fn^;l/C I ) <DSSfi 
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